Though popular among children outside of school, Dutch teachers often struggle to offer technology integrated activities in the kindergarten classroom.
national attainment goals for early literacy (1) functional reading and writing (2) function of written language (3) relationship between spoken and written language and (4) language consciousness. One set of PictoPal learning activities consists of eight on-computer activities to compose and construct small texts, each with a corresponding off-computer application activity in which the printed text is used for fully authentic purposes (e.g. a weather forecast is given to the class) or semi-authentic purposes (e.g. as essential props in role-play, [cf. Brooker, 2003] ).
In the on-computer activity shown in Figure 1 , children compose letters; and in the off-computer activity shown in Figure 2 , children mail their letters. PictoPal activities can be changed by teachers who wish to attune them to specific learner needs and/or curricular goals. In this study, teachers re-designed an existing set of PictoPal activities related to springtime to fit with winter themes. Besides the thematic change, teachers wanted the re-designed materials to explicitly stimulate independent work while also building on pupil prior knowledge and vocabulary. 
METHOD
A case study method (Yin, 2003) was used to study teacher perceptions and implementation of their re-designed PictoPal activities. A pre-test post-test quasi experimental design was used to examine the impact of the re-designed activities on pupils early literacy learning outcomes. The question guiding this study was:
What does teacher involvement in re-designing technology integrated activities, imply for implementation and learning outcomes?
The findings of this study are presented following these subquestions:
1. What are teacher team perceptions about collaborative re-design of a technology integrated activities for an early literacy curriculum?
2. What are teacher perceptions about their role as re-designer and their co-ownership? 3. What are teacher perceptions about quality and practicality of Table 1 shows an overview of participants in Year 1, their teaching experience in years and experiences with PictoPal prior to Year 1-re-design. Table 2 shows an overview of the Year 2-participants with their experiences in teaching and PictoPal. Both tables indicate how many pupils were in the classes of teachers implementing PictoPal and how many from the other two campuses participated in control groups. To study the impact of PictoPal on pupil learning, 102 pupils participated in Year 1 (experimental condition N = 49; control condition = 53) and 119 pupils in Year 2 (experimental condition N = 65; control condition = 54). Control group pupils and experimental group pupils come from one primary school, with three campuses in which teachers use same language curriculum. Also, teachers of the control and experimental groups have similar teaching experience and have common goals, pedagogy and assessment regarding language education in the kindergarten, which they align through frequent team meetings. National language test scores (administered shortly before the intervention), indicate that pupil language skills were comparable in the experimental and the control group. All pupils, whether in the experimental or control group, used computers on a regular basis for learning with educational software accompanying the language curriculum and for other subject areas. One set of oncomputer and off-computer PictoPal activities was used in the experimental group; no treatment was given in the control group. NA not applicable, because the teachers did not implement
PictoPal

Procedure and Instruments
Teachers agreed to come together to re-design activities linked to the theme of Winter. In each year (1 and 2, respectively), four teachers participated in re-design. In Year 1, the main revision was content. In Year 2, teachers' main aim was to render PictoPal (a) more suitable for the junior kindergarteners and (b) easier for children to use PictoPal independently. Both teams spent nine hours in total on re-design. In both years PictoPal was implemented during eight weeks.
Teachers were interviewed about working in a team, including how they perceived the team: functioning, value, activities,-expertise, leadership, focus, and skills to re-design technology integrated activities. Also, teachers were interviewed about their re-designer role, Pictopal activity quality and practicality.
The implementation of PictoPal-activities was observed by two researchers using the Integration Checklist 
Data Analysis
Interviews were first summarized per question and then responses between teachers were compared and contrasted. The observation data was analysed using analyses of variance (ANOVA) to examine the hypothesis that there was no difference in implementation between teachers. The similarity of the groups was determined by scores on a Dutch national language test for kindergarteners. Analyses of covariance (ANCOVA) was used to test the hypothesis that there were no differences between the control and experimental groups as well as the hypothesis that there were no differences between the PictoPal-classes.
RESULTS
Re-design
When asked about working in a team, teachers of both teams were positive. They valued the experience they had with classroom practices in kindergarten. 
Re-designer Role and Co-ownership
When asked about their role as re-designer, teachers of the Year 1 team reported that, although the re-design purpose and procedure was explained, the process was new. They perceived their new understanding about re-design to be an enrichment of their skills.
Teachers' understanding about re-design can be related to the choices teachers made on what to include as revisions; and the links between the re-designed activities and their existing language curriculum. In team discussions, teachers reasoned about their proposals in relation to the re-design goals (more emphasis on activities suitable for junior kindergarteners and enabling pupils to work more independently). Also, teachers discussed how the redesigned activities fit into existing curriculum thematically and how to connect them. Teachers reported taking responsibility for content, vocabulary, and difficulty level. These teacher perceptions can be related to the responsibility for re-design, which teachers were expected to take in their role as re-designer. Specifically, the perception relates to team discussion about how the proposed activities would elicit enthusiasm and meaningful engagement in kindergarteners.
Only Mira reported questioning herself during the re-design as to why she took on the responsibility. She explained that she dealt with doubts about her role: written on paper during re-design and afterwards incorporated into pupil on-and off -computer activities.
Activity Quality and Practicality
When asked about activity quality, Year 1 teachers reported confidence about implementation, as the re-designed activities met the goals teachers intended and because the re-designed activities were written in teachers guides with possible suggestions meant to support implementation. For teachers, this implied that the quality of the re-designed activities was good. Year 2 teachers felt they succeeded in the re-design, because the re-designed activities were appealing to kindergartners and were aligned with pupil world view. All teachers were confident about the quality of the team end product, but Jet, involved for the first time in re-design, felt the end product should be reviewed by an expert.
During re-design teachers questioned the practicality of PictoPal, on the other hand they saw during implementation that kindergarteners enjoyed working with the learning environment. In their view, kindergarteners should rather engage independently with PictoPal. Even though teachers re-designed activities in Year 2 to fit better to junior kindergarteners, teachers felt that children were able to conduct the activities completely independently. They concluded that PictoPal is more usable for gifted children, because then no adult guidance is needed.
When asked about their practicality considerations, Year 1 teachers felt they were intensively involved, but that the efforts put into collaborative re-design were in balance with the expected pay offs in their classrooms. Also, Year 2 teachers felt that efforts invested in re-design were sufficient for the expected pay offs in the classroom.
Jet found that the invested time was necessary to thoroughly redesign activities, so that both junior and senior kindergarteners could work on their own level. This means that re-design also involved teacher considerations about congruency with classroom/pupil needs: how congruent the activities are with the junior and senior kindergarteners level.
Alice felt that:
"re-design was not a burden, although it was intensive and you needed to be fully concentrated. The benefit was knowing PictoPal, so that it is easier to implement." In the 1 st week, teachers' extent of integration seemed to vary much more than in the 8 th week. To reveal any differences between teachers in the overall extent of integration, an ANOVA was performed. This showed, however, no significant differences, probably due to standard deviations. Teachers scoring relatively low on integration (for instance Alice and Jet) had large standard deviations. and Year 2 Table 7 shows an overview of the number of pupils, the pre- and common goals. Also, the finding that teachers were convinced of being skilled to re-design activities and have enough expertise in their team implies that the role as a re-designer is proximal to a daily teacher role, yet also suggests that teachers might overstate their actual skills to re-design ICT-integrated activities. Teacher appreciation for the small team size suggests re-design teams should remain small to foster focus and productivity. Also, when supporting re-design teams teacher experience with ICT-integrated activities could account for teacher perceptions about team activities.
Implementation
When involving teachers in re-designing, the re-design activity should contain discussion about the role of re-designer, especially about how that the role carries responsibilities for content, activity purposes and alignment between content and goals. Also, The finding that teachers in this study were positive about the practicality and quality of curriculum activities they had redesigned is in accordance with the finding that teacher judgments and expectations about technology-rich activities are affected by their involvement in exploration of technology (Kenny & McDaniel, 2011 In all classes, medium or large effect sizes were reached for pupil learning gains. Only significantly higher learning gains were found for the junior pupils of Iris and Jet. Also for these junior classes large effect sizes were found. This could mean that junior classes profit more from PictoPal than senior classes do. The junior learning gains cannot easily be explained by the extent their teachers' integration. There seems to be no relationship between the way teachers develop during implementation (during eight weeks) and the differences found in attainment. This is in line with the finding in the study of Author (2012) that high integration means do not relate to high pupil learning gains. Both Year 1 and Year 2 activities yielded enhanced early literacy learning gains compared to the control groups.
The study suggests that when teachers are involved in re-design of activitites, pupils appear to learn well. Teachers in the experimental condition implemented all of the planned activities, but the extent of integration of the activates varied. For the teachers who varied substantially in their score across weeks (Mira, Alice and Jet), it might have been possible to find differences in integration means if the duration had been longer than eight weeks. Also, the study suggests that the teachers involved in re-design tend to grow differently during implementation, and that the differences in development are not explanatory for differences in pupils leaning gains. Differences in learning gains are more likely related to pupil factors than to the extent of integration. Active participation in re-design might have informed teaching early literacy, for instance enhanced awareness of and good practices related to language teaching and as such be considered as a professional development opportunity possibly contributing to changes in classroom practice. In order to control for this factor, a larger study could be needed. Also, additional observations of the degree and nature of early literacy learning opportunities teachers and parents offer, could be insightful for an explanation.
Since this study suggests that being involved in re-designing technology-rich activities can be fruitful for teacher experiences of co-ownership, a subsequent study could explore what kind of involvement appeals to teachers and encourages full responsibility for (re-)design. For example, the collaborative design of completely new activities could give teachers more freedom but also more responsibility. By experimenting with the role of codesigner, teachers might accept and develop this role alongside their existing role as classroom teacher (Carlgren, 1999) . Teacher voice in curriculum development and teacher collaboration on designing new activities can result in an implementable innovation (Kirk & MacDonald, 2011; Penuel et al., 2007) , sense of coownership of the innovation and sustained curriculum use (Fullan, 2003) . This study demonstrates that the role of re-designer is a viable approach to teacher involvement which can yield an implementable innovation that is co-owned by the participants and used for a longer period of time.
